Optimizing the measurement of regional cerebral glucose consumption with [6-14C]glucose.
[6-14C]Glucose is used to trace the cerebral metabolic rate of glucose (CMRGlc) in vivo in experiments lasting 5-10 min. Initially 14C is trapped in intermediary metabolite pools. Subsequently 14C is lost as a function of time and metabolic rate, primarily as 14CO2. Experiments were designed to evaluate the rate of 14C lost as 14CO2 or as [14C]lactate from brain labeled with [6-14C]glucose during times up to 15 min. CMRGlc was measured during 5, 7.5, 10 and 15 min in 60 brain areas. At longer times the loss of 14C was reflected by lower apparent values of brain CMRGlc. Arteriovenous measurements across brain revealed no significant loss of [14C]lactate in normal rats or rats with bicuculline-induced seizures. It was concluded that the primary form in which 14C was lost was as 14CO2. As expected, the rate of 14CO2 loss was greater in structures with high metabolic rates. The data were analyzed to determine the parameters necessary to rectify the data so that uniform values of CMRGlc were obtained up to 15 min. Tables were made to predict the degree of 14C loss as well as the 14C-metabolites/[6-14C]glucose ratio as a function of time and metabolic rate. These tables can be used to plan the maximum and minimum experimental times for optimal results.